Membrane exon sequences of the three Xenopus Ig classes explain the evolutionary origin of mammalian isotypes.
We have cloned and sequenced the genes corresponding to the membrane exons of the three immunoglobulin (Ig) heavy chain isotypes (mu, upsilon and chi) of Xenopus. Among membrane Ig (mIg) polypeptides, the transmembrane domain are the most highly conserved. The transmembrane and cytoplasmic domains of Xenopus mIgM are similar to the corresponding domains of all known vertebrate mIgM molecules, supporting the idea that amphibian mu gene is homologous, not just analogous, to the mu gene of higher vertebrates. The membrane forms of the two other Ig isotypes mIgX and mIgY exhibit the specific structure found in all Ig membrane exons, but are not homologous with any specific mammalian non-mu Ig isotype; they are most similar to Xenopus mIgM. Based on the conserved transmembrane domains of Xenopus mIgX, mIgY, we suggest that first the upsilon and later the chi genes arose by duplication from the original mu gene. The transmembrane and the 37-amino-acid-long cytoplasmic domains of Xenopus mIgY have conserved residues found in avian mIgY and mammalian mIgG and mIgE, suggesting that the modern isotypes might share a common ancestor with amphibian mIgY. However, while the sequence similarity between the membrane exons of avian mIgY and mammalian mIgG and IgE is striking, the overall similarity with Xenopus mIgY is very low. Thus, the genes giving rise to Xenopus mIgY and those eventually leading to avian mIgY and mammalian mIgG and mIgE must have diverged early in evolution, probably at the level of the primitive amphibians or before.